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The ttbar and tVWb processes have the same final state and thus
there exists a quantum interference effect

|AWWbb‘2 N ‘A(Wtb)|2 4 ‘A(tf)|2
QR{A(Wtb)A(tf)}

The interference is largest when tWb "looks like" ttbar

ATLAS separately generates ttbar and Wtb at NLO+PS with
Powheg+Pythia




The ttbar and tVWb processes have the same final state and thus
there exists a quantum interference effect

|AWWbb‘2 N ‘A(Wtb)|2 4 ‘A(tf)|2
QR{A(Wtb)A(tf)}

The interference is largest when tWb "looks like" ttbar

ATLAS separately generates ttbar and Wtb at NLO+PS with
Powheg+Pythia

Interference effects are estimated by comparing two ad-hoc
prescriptions:

Diagram Removal (DR) and Diagram Subtraction (DS)

Their difference is assigned as a systematic uncertainty



The ttbar and tVWb processes have the same final state and thus
there exists a quantum interference effect

Add’l details: Frixione et al.

Define Diagram Removal (DR) arXiv:080>.3067

single top to take only the A(Wtb) piece



https://arxiv.org/abs/0805.3067

The ttbar and tVWb processes have the same final state and thus
there exists a quantum interference effect

Awws|?

Add’l details: Frixione et al.

arxiv:0805.3067

Define
single top to take only the A(Wtb) piece

Define Diagram Subtraction (DS) single top

as the entire expression, minus a gauge-invariant
term that exactly cancels 4(t) when M2, — m?

2



https://arxiv.org/abs/0805.3067

DS/DR disagreement large in extreme (search) phase space
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DS/DR disagreement large in extreme (search) phase space
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Run 2 LHC has provided us with
millions of Wt events

Can we use this data to improve our
understanding of tt-Wt interference!
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Let mi; — m(bi,éj), and define

min-max m(b, {)
= min {max(m, ma2), max(mj2, my;)}
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Let mi; = m(bi,fj), and define

min-max m(b, {)
= min {max(mj1, myy), max(mjo, mp;)}

%\}‘4—
T~ wrong pairing: mp usually large
correct pairing: mpl bounded by meop

Important Properties:
min-max mp| < Mop for ttbar events
not necessarily for Wt events!
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Events / 20 GeV
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Analysis strategy:
measure this spectrum!

Herwig (Pennsylvania)



17

Events / 20 GeV

SESZ\TLA'S' ~ Workinprogress ' . TotalSM j
10

= Vs =13 TeV, 36.1 fb™

imulation ] ff
[ Wt (DR)

AllWt here is NLO+PS|
| Powheg+Pythiab
(DR and DS)

Analysis strategy:
measure this spectrum!
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Fiducial region:

exactly 2 leptons, exactly 2 b-tagged jets
m; > 10 GeV and |mj-mz| > 5 GeV
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Fiducial region:

exactly 2 leptons, exactly 2 b-tagged jets
m; > 10 GeV and |mj-mz| > 5 GeV

Single lepton triggers
lepton pt > 28 GeV
b-jet pt > 20 GeV
tag at 60% efficiency VP, veto at 85%
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ttbar and Wt are treated together as the signal process

Events / 40 GeV

dominant backgrounds estimated from data
using dedicated control regions (CRs)
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Estimating tt with additional heavy flavor
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mp spectrum is unfolded to particle-level

reco min-max m,, [GeV]

(with ttbar and Wt treated together)
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Results (blinded)
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Conclusions

We present the first measurement of the VWWVbb final state
in a region of maximal tt-Wt interference

Measurement is sensitive to the large differences between
state-of-the-art generators

We expect to reduce the systematic uncertainty associated
with ATLAS’s treatment of the tt-Wt interference
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Black solid, red dashed, blue dotted, and green dot-dashed lines correspond to

p(TvetO) = 10, 30, 50, and 70 GeV respectively. The magenta solid line with open boxes is

obtained without imposing any veto.



